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(54) FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymer 
electrolytic fuel cell with excellent economical property 
by forming an adhesive layer on an economical, 
chemical, especially acidic-resistant elastomer layer with 
high sealing property and employing a gasket easy to be 
positioned and assembled. 

SOLUTION: This fuel cell is produced by layering unit 
cells each of which is surrounded with a gasket 21 in the 
circumferential rim and constituted of a positive electrode 
12, an ion exchange membrane 11, and negative 
electrode 12 while inserting separator plates 2 between 
neighboring unit cells. In the fuel cell, the gasket 21 has 
a structure produced by forming an elastomer layer 23 in 
at least one face of the separator plate 2 while 

sandwiching an adhesive layer 22 between the elastomer layer and the face. Olefin type 
rubber or blend rubber of olefin type rubber is preferable for the elastomer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A fuel cell characterized by comprising the following using a gasket of structure which 
pasted up an elastomer layer at least on one side of a separator board via a glue line in a fuel 
cell which arranged a gasket on a periphery of a unit cell which consists of an anode and a 
negative electrode, and was laminated by intervening in a separator board. 
An ion-exchange membrane which consists of solid polymers. 

It is an electrode catalyst layer at least to a field which touches said ion-exchange membrane. 

[Claim 2]The fuel cell according to claim 1 , wherein an elastomer consists of blend rubber of 
olefin system rubber or olefin system rubber. 

[Claim 3]The fuel cell according to claim 2 which is at least one as which olefin system rubber 
was chosen from a group of ethylene-propylene rubber, acrylic rubber, isobutylene isoprene 
rubber, or halogenated butyl rubber. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the fuel cell which uses air and oxygen as an 
oxidizer, using reducing agents, such as modified water matter from pure water matter or 
methanol, and a fossil fuel, as fuel. 

It is related especially with the gasket of a solid polyelectrolyte type fuel cell. 
[0002] 

[Description of the Prior ArtJFor example, when hydrogen is introduced as fuel and a solid 
polyelectrolyte type fuel cell introduces oxygen into a solid polymer electrolyte as an oxidizer 
using the cation exchange membrane which is a proton conductor, it is known that the next (** 
1) and a reaction (** 2) will occur. 
[0003] 
[Formula 1] 

H* 2H* + 2e* 

[0004] 
[Formula 2] 

1/20* + 2H* + 2e~ -> H*0 

[0005]ln a negative electrode, hydrogen dissociates into a proton and an electron. A proton 
moves toward an anode in the inside of cation exchange membrane, an electron moves further 
with a conductive separator board and the cell laminated by series in an external circuit, and 
results in an anode, and power generation is performed at this time. On the other hand, in an 
anode, the proton which has moved in the inside of cation exchange membrane, the electron 
which has moved in the external circuit, and the oxygen introduced from the outside react, and 
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water is generated. Since this reaction is accompanied by generation of heat, it generates the 
electrical and electric equipment, water, and heat from hydrogen and oxygen as a whole. 
[0006]The point that a solid polyelectrolyte type fuel cell differs from other fuel cells greatly is a 
point that the electrolyte comprises an ion-exchange membrane which is a solid polymer. 
Although a perfluorocarbon-sulfonic-acid film (U.S., Du Pont trade name Nafion) etc. are used 
for this ion-exchange membrane, in order to show proton conductivity with this sufficient film, 
the film needs to fully be hydrating. The method of introducing a steam in a cell and preventing 
desiccation of an ion-exchange membrane is taken by letting reactant gas pass in a humidifier 
as a method of making an ion-exchange membrane hydrating, as indicated, for example to 
J.EIectorochem.Soc.135 (1988) 2209 page. As a method of carrying out the seal of each cell, 
area of an ion-exchange membrane is made larger than an electrode area as indicated, for 
example to J.Power Sources and 29 (1990) 367 page, The method of putting the surrounding 
portion which is not joined to the electrode of the ion-exchange membrane with an up-and- 
down gasket is taken. 

[0007]The glass tissue and fluorocarbon rubber which coated polytetrafluoroethylene (trade 
name Teflon by the U.S. and Du Pont) as construction material of a gasket are used. Silicone 
rubber and fluorocarbon rubber are used in U.S. Pat. No. 4,826,741. 

r0008] Drawing 2 is an outline view of the layer built cell of a common solid polyelectrolyte type 
fuel cell. The separator board 2 which consists of a conductive raw material of glassy carbon 
etc., and the insulating gasket 1 are accumulated by turns, and it is stuck to the copper 
collecting electrode plates 3 by the outermost separator board. It has structure which 
sandwiches this layered product with the end plate 5 made from stainless steel via the electric 
insulating plate 4, and binds between end plates tight with a bolt and a nut. 
[0009] Drawing 3 is a figure showing the sectional view of the general inside cell of a layer built 
cell. The electrode 12 is joined by both sides of the central ion-exchange membrane 11, and 
the separator board 2 with a slot is located in the upper and lower sides of the zygote. The 
area of the ion-exchange membrane is larger than the electrode 12, inserts the circumference 
with a gasket, and is performing the insulation between the seal of each cell, and separator 
boards. As shown in the figure, in installing the gas passageway 13 in the inside of a layered 
product if needed (internal manifold type), a gasket also performs the seal of this gas 
passageway. Various structures using the case where the board with a slot of porous state is 
inserted in the portion of a slot, a mesh, etc. are possible for the separator board 2 with a slot. 
[0010] 

[Problem(s) to be Solved by the Invention] However, when each cell is constituted from an 
above-mentioned conventional method in a stack, in the work which installs a gasket sheet 
correctly on a separator board, and puts the zygote of the ion-exchange membrane 1 1 and the 
electrode 12, positioning of a sheet shaped soft gasket is difficult, and working efficiency is 
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bad. Or there was a problem of being easy to cause the sealing failure by position gap. 
[0011]When high-pressure gas was used for an inside, there was a problem that an elastomer 
layer escaped on the stack outside. 

[0012]Fluorocarbon rubber is expensive and silicone rubber had the problem of a siloxane 
bond having gone out gradually and deteriorating by the acidity of the sulfone group of an ion- 
exchange membrane. 

[0013]This invention solves above-mentioned conventional SUBJECT, it is cheap, chemical 
resistance, especially acid resistance are strong, a glue line is provided in the elastomer layer 
which demonstrates high sealing nature, and it aims at providing the solid polyelectrolyte type 
fuel cell with high economical efficiency using the easy gasket of the assembly that it is easy to 
position. 
[0014] 

[Means for Solving the Problem]An ion-exchange membrane which a fuel cell of this invention 
becomes from a solid polymer in order to solve above-mentioned SUBJECT, In a fuel cell 
which arranged a gasket on a periphery of a unit cell which consists of an anode and a 
negative electrode which have an electrode catalyst layer at least in a field which touches this 
ion-exchange membrane, and was laminated by intervening in a separator board, A gasket of 
structure which pasted up an elastomer layer at least on one side of a separator board via a 
glue line is used. By this, in order to paste up a gasket on a separator in the case of an 
assembly of a cell stack, causing a position gap is lost. 
[0015] 

[Embodiment of the lnvention]This invention arranges a gasket on the periphery of the ion- 
exchange membrane which consists of solid polymers, and the unit cell which consists of the 
anode and negative electrode which have an electrode catalyst layer at least in the field which 
touches said ion-exchange membrane, It is a fuel cell using the gasket of the structure which 
pasted up the elastomer layer at least on one side of the separator board via the glue line in 
the fuel cell laminated by intervening in the separator board, In this composition, work can be 
done speedily, without causing a position gap, in order to paste up a gasket on a separator in 
the case of the assembly of a cell stack. Since the elastomer layer has pasted the separator 
board, also when high-pressure gas is used for an inside, an elastomer layer does not escape 
outside by the adhesive strength of an elastomer layer and a substrate. 
[0016]lt is preferred as an elastomer to use the blend rubber of olefin system rubber or olefin 
system rubber. When the elastomer of the olefin system which completely or hardly includes 
an unsaturated bond in polymer backbone is used, Compared with diene system rubbers, such 
as the isoprene rubber, butadiene series rubber and nitrile rubber which have a double bond in 
a main chain, and chloroprene rubber, it excels in chemical resistance, heat resistance, and 
weatherability. Compared with fluorocarbon rubber or silicone rubber, it is cheap. 
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[0017]As olefin system rubber, ethylene-propylene rubber, acrylic rubber, isobutylene isoprene 
rubber, halogenated butyl rubber, etc. are preferred. 

[0018](Embodiment) The fuel cell of this invention is explained hereafter, referring to drawings. 

f00191 Drawing 1 shows the section of the cell of Example 1 of this invention. The gasket 21 in 
a figure pastes up the elastomer layer 23 of the ethylene-propylene rubber (EPDM) of a 0.7- 
mm-thick olefin system on one side of a separator board via the glue line 22. The gasket 21 of 
this invention can perform an ion-exchange membrane and the seal of both between 
separators between separator boards, the portion which touches the ion-exchange membrane 
11 absorbing the thickness of the ion-exchange membrane 11 by being further compressed 
rather than the portion pinched by separator board 2. With the sheet of only an elastomer 
layer, since it is very soft, if the internal pressure of a cell and a gas passageway turns into 
high voltage, to a gasket shifting outside, and being blown and turned off, in the case of the 
gasket of this invention, gap of a sponge layer will be prevented by the adhesive strength of a 
glue line, it will blow by it, and a piece will not be raised to it. It is possible to do work speedily, 
without causing a position gap of a gasket at the time of an assembly in the case of the 
assembly of a cell stack, since a gasket can be beforehand pasted up on a separator board. It 
excels also in heat resistance and acid resistance, and is uninfluential also in the long-term 
operational test of a fuel cell. 

[0020]Although the aforementioned construction material was used as a material of a gasket in 
this embodiment, since the operating temperature is 150 ** or less, this solid polyelectrolyte 
type fuel cell can use various spring materials, such as fluorocarbon rubber. However, since an 
ion-exchange membrane shows acidity with a sulfonic group as the exchange group, and 
water generates and reactant gas is humidified, acid resistance, waterproof steam nature, hot 
water resistance, etc. are required for the contact surface of a gasket. If conditions, such as 
the above heat resistance, acid resistance, waterproof steam nature, and hot water resistance, 
are fulfilled, it will also be possible to choose what kind of construction material, and this 
invention will not be limited to the material of an example. 

[0021] Although this embodiment showed how to carry out the seal of the ion-exchange 
membrane from one way, using a gasket one sheet, the same effect is acquired even if it uses 
the method of putting an ion-exchange membrane, using a gasket two sheets. 
[0022] 

[Example](Example 1) The fuel cell was produced by composition of drawing 1 shown by the 
embodiment. The gasket 21 should paste up the elastomer layer 23 of the ethylene-propylene 
rubber (EPDM) of a 0.7-mm-thick olefin system on one side of the separator board via the glue 
line 22. In the case of the gasket of this invention, gap of a sponge layer was prevented by the 
adhesive strength of the glue line, it blew by it, and a piece was not raised in it. On the 
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occasion of the assembly of a cell stack, it became possible to do work speedily, without 
having assembled, since the gasket was beforehand pasted up on the separator board, and 
sometimes causing a position gap of a gasket. 

[0023]lnto 80 more ** hot water, EPDM was contacted to the ion-exchange membrane, it held 
for three months, and the hot water resistance of an elastomer raw material and acid 
resistance were examined. There is no change in EPDM in any way, and high endurance was 
shown. Also in the long-term operational test of 5000 hours of a fuel cell, it was uninfluential. 
[0024](Example 2) The elastomer of the above-mentioned example was made into the 
isobutylene isoprene rubber (MR) of an olefin system, and also it had the same composition as 
Example 1. In the above and a heat-resistant and acid-proof examination, it is changeless like 
EPDM, and degradation was not looked at by the long-term operational test of the fuel cell, 
either. 

[0025](Example 3) The elastomer of the above-mentioned example was made into the acrylic 
rubber (ACM) of an olefin system, and also it had the same composition as Example 1. In the 
above and a heat-resistant and acid-proof examination, it is changeless like EPDM, and 
degradation was not looked at by the long-term operational test of the fuel cell, either. 
[0026](Example 4) The elastomer of the above-mentioned example was made into the 
halogenated butyl rubber (X-IIR) of an olefin system, and also it had the same composition as 
Example 1. In the above and a heat-resistant and acid-proof examination, it is changeless like 
EPDM, and degradation was not looked at by the long-term operational test of the fuel cell, 
either. 

[0027](Comparative example 1) The elastomer of the above-mentioned example was made 
into the nitrile rubber (NBR) of a diene system, and also it had the same composition as 
Example 1. The ion-exchange membrane discolored in the above and a heat-resistant and 
acid-proof examination, and the elasticity of rubber was falling. 

[0028](Comparative example 2) The elastomer of the above-mentioned example was made 
into chloroprene rubber (CR) of a diene system, and also it had the same composition as 
Example 1 . 46 days after setting to the above and a heat-resistant and acid-proof examination, 
not less than 160% of swelling was observed, and the elasticity of rubber was falling. 
[0029](Comparative example 3) The elastomer of the above-mentioned example was made 
into silicone rubber, and also it had the same composition as Example 1. 46 days after setting 
to the above and a heat-resistant and acid-proof examination, it was observed that the rubber 
of the portion in contact with an ion-exchange membrane is deteriorating and carrying out 
pulverization. In the long-term operational test of a fuel cell, the contact portion of an ion- 
exchange membrane and a silicon gasket was carrying out pulverization to the shape of silica 
(Si0 3 ). 

[0030](Comparative example 4) The elastomer of the above-mentioned example was made 
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into the styrene butadiene rubber (SBR) of a butadiene series, and also it had the same 
composition as Example 1 . One month after setting to the above and a heat-resistant and acid- 
proof examination, it was observed that rubber is carrying out swelling degradation. 
[0031]Below, the structural formula of the elastomer of the above-mentioned example and a 
comparative example is packed into Table 1, and is shown. 
[0032] 
[Table 1] 
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[0033]The same effect was acquired when the above-mentioned elastomers or the material 
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blended with other elastomers was used. 
[0034] 

[Effect of the InventionJAs mentioned above, according to this invention, it is cheap and 
chemical resistance, especially acid resistance are strong, a glue line can be ****(ed) to the 
elastomer layer which demonstrates high sealing nature, and it can be provided with the solid 
polyelectrolyte type fuel cell with high economical efficiency using the easy gasket of the 
assembly that it is easy to position. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the 
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DRAWINGS 

[Drawing 1] 



23 2 
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[Drawing 3] 
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